In vivo interactions of MyoD, Id1, and E2A proteins determined by acceptor photobleaching fluorescence resonance energy transfer.
MyoD, a skeletal muscle transcription factor, is rapidly degraded by the ubiquitin-proteasome system. MyoD interacts with ubiquitously expressed E2A or inhibitor of DNA binding (Id) proteins to activate or inhibit transcription, respectively. Furthermore, MyoD has been shown to modulate the ubiquitin-mediated degradation of Id1 and E2A proteins, E12 and E47. The molecular mechanisms governing these events are not clear but are hypothesized to occur via heterodimer formation. Fluorescence resonance energy transfer (FRET) is a technique for evaluation of protein-protein interactions in vivo. Using acceptor photobleaching FRET and chimeric proteins composed of MyoD, Id1, E12, E47, E12(NLS), or MyoD(NLS) and either cyan fluorescent protein or yellow fluorescent protein, we show that each of the wild-type proteins is capable of homodimerization. In addition, heterodimers form between Id1 and E2A proteins, as well as between MyoD and E2A proteins. The Id1:E2A interaction is stronger than the MyoD:E2A interaction, which is consistent with the notion that inhibition of MyoD action occurs by the sequestration of E2A proteins by Id. The stronger interaction of Id1 with E2A may also explain the decrease in the rate of ubiquitin-proteasome degradation of Id1 that is significantly greater than that of MyoD when E2A proteins are abundant. Thus, these studies extend our understanding of the molecular mechanisms of MyoD action.